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January ........................ 
February ......................... 
March ........................... 
April ............................. 
May .............................. 
June.. ............................ 
July ........................... 
August ........................... 
Seutember.. .................... 

TABLE 12.-Monlhly extremes of rainfall, Tela, 1914-1926, inclusive 

[Inches] 

8.46 
6.36 
5.47 
2.61 
2.73 
5.95 
5.86 
7.83 
6.81 

Month 

- ~~ . ~ ~~ 
~. 
October ........................... 11.32 
November ....................... ~1 16.71 1 
December ........................ 12.29 

21.57 
16.25 
13.66 
6. 52 
8.15 

11.03 
9. 71 

13.38 
20.78 
2ti.61 
33.47 
28.26 

Annual ..................... 1 59.68 I 124.12 

AIiui- 
IllllN 

3.21 
1.76 
.26 
.a3 
.50  
.66 

2.60 
3.85 
5. 27 
ti. 40 
5. S.s 
4.35 

52.21 

Number of >ears 
above o r  helow 
avernge 

Above 

S U M M A R Y  O F  T H E  C A U S E S  O F  R A I N F A L L  ON THE C A R I B B E d N  
C O A S T A L  P L A I N  O F  H O N D U R A S  

The location of Honduras in what may be termed the 
border zone of the equatorial belt is largely responsible 
for the complexitmy of climnt,ic conditions found there. 

$. 8o k 1924 - 1926 
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FIGURE (.-Weekly rainfall-Tela division, 192C1926 

Seasonal variat’ions occur, of course, with the north and 
south migration of the climatic belts, but variability is 
ca,use.d also by irregular penetration of equatorial and 
temperate weather conditions beyond their c.ustomary 
limits a t  various seasons. Thus at  times in the winter 
months north,ers induc.ed by pressure c,onditions in the 
central interior of North America sweep across the Gulf 
of Mexico and into t,he Caribbean borderlands, especially 
t’he nort,h coast of Honduras, and give clays of chilly, raw, 
drizzly weather. On the other hand, there are times 
when opposite c,onditions are true, and lobes of equatorial 
low pre.ssure extend into the area even in the winter 
season. Thus Honduras, though dominated by the 
nort>heast trades, also is periodkally affected by the 
equatorial calms, to a lesser extent by the extratropical 
high-pressure belt,, and occasionally even feels the effect 
of the c.yclones of the northern westerlies. 

The basic c,auses of the rainfall on the Caribbean 
coastal plain of Honduras therefore appear to be: 

1. The, equatorial rain belt which e,stends across and 
beyond €Iondura,s during the, summer, the heavy rains 
lagging some weeks behind the ve,rtical sun. This in 
large. nicasure account,s for t,he. heavy summer rainfall 
period. 

5 .  The northtxst trades, mhic.h, since leaving the We,st 
Tidies, have traversed the warm Caribbean, bring the 
heitvy rains of autumn, culminating in November. In 
bhat se,ason the waters of the Caribbean are warme,st 
and the. re.c.e.ding sun gives rise to cooling of the land, 
hence maximum precipitation. 

3. The “wet northers” w1iic.h are produced by winds 
from the north afte.r crossing the warm Gulf of Me.xico. 

4. Cyc.lonic storms which develop along border zone 
of high and low pwssures and sonietimes attain consider- 
able violenc,e, with resultant heavy rains. 

Concomitant with these causes, conside,ration should 
also be given the. narrowness of the, plain, and theslopes 
of t,he adjacent border mountains. The relief undoubt- 
d l y  has an important relat,ion to the development of 
local convec,tion currents and hence tfo local rainfall 
conditions. It is very possible t,hat further study of the 
clet,nils of local relief may furnish the key that will account 
for some of the. dry spots and some of the wet spot,s which 
are, a t  pre,sent attributed entirely to variability and hence 
are conside.red to be purely accide,ntal. The.re may be a 
re.ason in some inst,ances-t,he story can not ye,t be 
fina.lly told. 

WEATHER ABNORMALITIES IN THE UNITED STATES 
gs/. sa3 (73) By ALFRED J. HENRY 

[Weather Bureau. Washington, D. C.1 

The study of weather abnormalities has a very real 
attraction for many students of the weather map. I 
consider such studies as among the most pronlising that 
can be made especially when the much greater problem 
of seasonal forecasting is in view. A better understanding 
of the causes of the irregularities or abnormalities of the 
weather must form a preferred avenue of appronch to 
the problem of long-range forecasting. 

Hitherto the lack of observational data for the more 
remote places on the globe has been so great as to seriously 
handicap any organized effort to elucidate the cause or 
causes of weather abnormalities. While the results of the 
efforts herein described are negative and the paper must 
be considered as of an exploratory character, it is printed 
in the hope that it may induce similar studies for other 
localities in the years that are t o  come. 

The weathe.r of 1915 in the l3nit’e.d St8ate.s and elsewhere 
in Nort>h America was abnormal in several respects, es- 
pec,ially as to the distribut,ion of temperature and precipi- 
tation over v e q ~  c,onsiderable areas. From May to Sep- 
te,nibcr the t,empe,rature mas unusually low, in fact the 
mean t8eniperature for the summer months June-August 
was t.he sec,ond lowest, a t  many st,abions during the last 
50-odd years. 

The prec,ipitation in one or more State.s west of the 
Mississippi, almost in the cent,er of t,he continent was 
unusually he,avy wit,h the result that disastrom floods 
were produced in the stre,ams of the region and a large 
prope,rt,y loss was entailed. The nuniber of severe hail- 
storms in the Plains States was unusually large and the 
destruction of growing crops was very great. 
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Other exceptional weather phenomena were ns follows : 

Three severe tropical cyc,lones from tjhe Gulf of Mexic.o 
entered the c.ontinent and c.ont,inued a long dist,anc,e before 
dissipating, two in August and one in Septenibor, and 
finally two northeis orcxirrecl in the Cana.1 Zone in April- 
an event not hithert,o recorded sinc.e t,he occ.upa.tion of 
that zone. 

From the fore.going it is appare.nt t,hat, t8he norinal 
atmospheric. circulation over the North Anierican C'on- 
tinent for a part of the year a t  le&, must have been 
materially dist,urhe,d. Let 11s first, c.onsider t,he, tem- 
perature. 

The dist,ribut,ion of temperature east of the Rockies is 
closely related to t,he. prevniling-direction of the. wind and 
this in turn is controlled by the pat8hs followetl by cylonic 
and anticyclonic amas in their niovement across the cnuii- 
try. When c,yc,lone.s follow the nort,hern circ.uit, t,hep in- 
duce southerly winds and when, as sonictinies happens, 
the r.yc,lones are not closely followed by st,rong anbi- 
cyclones wmm we,at,he,r re.sn1t.s. Warm we,athe.r a.lso pre- 
v d s  in eastern districts, as pointed out, by Huinphreys, 
when the western part of the Nort,h At,lantic. is occupied 
by mean pre,ssure gre.ate,r than normal. On t.he other 
hand when pressure over the western North At,lant,ic is 
low, northerly winds from the interior of the cont,inent will 
be induced and the, t,emperatiw in At.lant,ic.. c,o& districts 
sinks. 

In the United Stat,es the locus of the grenkst deprrssior: 
of temperature in May was over the u p p r  Lake region, in 
June and July over the upper Missouri Valley, in August 
it had been shifted to the middle Mississippi Valley, a.nd 
in September bac,k far tlo the northwest, in iiort'hern Mon- 
tana. Thus i t  may be inferred that the cont'rols were 
not the same for each of the months and this view is 
strengthe,ned by the disc,overy of the. init,ial cause of the. 
cooling, viz, in the origin and movement, of four vigorous 
anticyclones over or near to the west shore of Hudson 
Bay as re.cited in the following e.xcerpt from the Canadia,n 
Monthly Weathe.r Review for May, 1915, page 65. 

HIGH AREas.-seven areas of high pressure were traced. One 
first appeared over Alberta, joti1. ouer or in close proximity  to the 
western sh.0re.s of Hiidson, Boy (,Italics m i n e J ,  one 011 the co:ist, of the 
Middle Pacific St.ates, and one in sout.hern b1ontan:t. The four 
areas from Hudson Bay were quite reina.rkahle for the season oP the 
year. Spreading south\\-ard t o  t,he Cheat. Lakes, and very energetic, 
they caused a great preponderance of cold, dry n0rt.h and nort.heast, 
winds, as well as frost on several occasions, from Ontario east,ward, 
the latter doing more or less damage locally to  vegetation. The 
syetem which appeared near Port, Nelson on the %th, reached norbh- 
ern Michigan on the  2tjt,li, t,hen receded and lay t,o the nort.liward 
of the Great, Lakes unt.il the  close of the inont,h. It, v-as at.teiided 
by sharp frosts from Ontario t,o the hIarit.inie Provinces, an occur- 
rence which seldom happens so late in  t,he season. 

I t  is conceivable t,hat a snou7 cover in the. region about, 
Hudson Ba.y would tend 60 fscilibate the formation of 
intense anticyclones. Inquiry a.ddressed t,o t,he, Canadian 
Meteorological Service elicits t,he. inforinatmion t.hat no 
unusual surface condit,ions esistecl in h4ity1 1915. I quote 
from the letter of Mr. A. J. C'onnor, climatologist, espe- 
cially as to t.he possihility of t,he bay free,zing over in 
winter: 

There is always some trareliiig during a wint,er along the shore 
ice of Hudson Bay, from post. t.0 post, by the factors 01' their people, 
but beyond t,liis t.he bay is deserted in the \viiiter. The qiiest.ioii 
of ice in the bay has, however, come up a t  parliamentsry and 
department.al discussions several times. These disciissiviis have 
caused searches of the records of the Honoiirable Company of 
Gent,lenien Adventurers trading into Hudson's Bay since Prince 
Rupert's first chart.er, as well a s  incliiiries into ot,her soiirces f J f  
information. The concliision is that, Hurlson Bay has never frozen 
over in  historical t,imes. Heavy shore ice forms and ice fields of 
wrying ext.ent. float. in the  hay, hit i t  has heen stnted that  a properly 
equipped ship could navigat,e in the bay itself all winter. 

The records from Nelson and from Hudson Strait in 1915 make 
110 mention of any unusual occurrence, so tha t  we may assume that  
ice condihions did not differ (notiaeahly to  our observers at least) 
from the normal. 

The tracks of pressure maxima were charted by Mr. Webber, 
who mafi in the  service at t h a t  time (May 1915), from the data  then 
in hand, but  since our radio service was not then in existence he 
had very little t o  work upon in the north. Material which we 
received long rtfter t.liat, date by mail indicate that  the "four 
energetic ant,iryclones" were extensions or tongues of a pressure 
maxiniuin which persisted all month in t.he regions of the archi- 
pelago. The flow of air on the eastern side of this area during s 
large pa,rt of the month was apparently so arranged that the 
circulat,ion was from the Ellesmere side of the polar basin south, 
but also spreading fanwise west over a large par t  of the continent. 
The t,emperatures were not low, the mean for the month in Baffin 
Land was normal, at Nelson about 2%' below normal. 

At. Bernard Harbor (70" N.; 115' W.) the pressure rose t o  about 
30.70 inches on some days and above 30.90 inches on the 17th, but 
t,he niasiniuin was evidently always east of this point, on most 
days eviclently in the archipelago; though toward the  close of the 
month it would seem that  there was a maximum in 8 more southerly 
latit.ude, connecting by a neck of high pressure with another 
maximum near or beyond the pole. 

* * * The general effect during the  month was of a moder- 
ately cold front of quasi-maritime character from the eastern polar 
region, flowing fanwise south and west into the interior of the con- 
tinent.. A par t  of the warm front from the Caribbean area 
passed west and up the western side of the continent into the 
circulnt~ion from the Pacific. A part of the remainder of the warm 
front. attempted t.0 pass up  the center and east of the continent, 
but was frequently forced to  rise in the environment created by 
t,he northeast, polar front cutting in on both flanks. 

I n  t,he January, 1929, REVIEW, page 22, mention is 
niade of seve,ral cyc,lonic storms which after reaching the 
coast of Newfoundland were displa,ced northwestward 
int,o t,he interior a,s far as Hudson Bay. The fact that 
t'here is 0pe.n water in the bay in winter is evidence of the 
esist.ence of a relatively warm column of air over that 
body of water. This air, due to the existing baric gra- 
dients, would be blown t,o the southeast and over the 
C'ana.clian hhritime Provinces, and this fact may, in part, 
esplain t,he abnormal course pursued by the cyclonic 
storms in quest.ion. 

The c,ause of the c,ool weather in May, 1915, is thus 
definitely det,erniined; it is not probable that the cool 
weat.her of the succeeding three summer months was 
wholly due to the same initial cause. 

Assuming that the primary control of the winds rests 
in t,he pressure dist,ributionJ I have constructed charts of 
rnont,hly mean pre.ssure anomaly for the Northern Hemi- 
sphere for December, 1914, up to and including July, 
1915. The pressure anomalies of this period were rather 
pronounced m t,hose part,s of t,he globe that are naturally 
subject bo large pressure fluctuations. The charts for 
Jmuary-June, 1915, are shown in reduc,ed size in Figure 1. 

Owing to the small number of normal pressure stations 
in t,he, Northern Hemisphere, 256 for January, there must 
be some unc.ert,ainty in the course of the lines of zero 
change, especially over the oceans and in the Arctic, 
where t,he.re are no observing stations. 

While it is not safe to generalize from a very few charts, 
ne,vert,hele,ss on0 or two tendencies niay be noted, first, 
there. appea.rs t,o be a progressive movement from west to 
ea.st, of pronounced pressure abnormalities, although there 
is no cle.finite rule as yet, apparent; sec.ond, there is a 
t,e.ndenoy t,oward a reversal of sign in t,he pressure abnor- 
nialit,y from one month to the nest in any region, and the 
same rule is more or less applicable t,o all other nieteoro- 
1ogica.l ele.ment,s. Also it may be remarked that the 
ninplitucle of pressure oscillations is much greater in high 
than in low latitudes and that cert,a.in regions of the 
Northern Hemisphere are particularly susceptible to 
large pressure oscillations suc.h as areas of great tempera- 
ture cont,rast-t,he Iceland region and northwest Europe, 
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FIGURE I.-Abnormalities of pressure, Northern Hemisphere. January t o  .Innr, inclusive, 1915. Positive area8 are shaded, negative areas unshaded 
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for example. The cont,inent of Europe is much more 
subject to hrge pressure oscillat,ions that t,hat of North 
America. s. 

As a rule the charts spea.k for themselves; I shall disc.uss 
very briefly t.hose for March to June, inclusive. 

March, 1915, Chart D.-This chart as c0nipare.d with 
that of the previous month shows evidence of a progression 
of the abnornialit'ies from west to east a,nd also of the 
development of a strong negat,ive isabnormal over the 
North Atlant.ic where t'he previous mont,h showed a 
moderatme posit,ive. isabnormal; t8he gre,atest negat,ive, 
abnormality was rec.orded a t  St. Johns, Newfoundland, 
16.1 mb. (0.48 inc,h). This abnormality stretche.d across 
the At,lantic. and impinge,d upon the northwe,st of Africa.. 
The Siberian negabive isabnormal of February appa.rently 
advanced to Alaska. being replaced by a posit)ive isah- 
normal of considerable magnitJude. 

In this mont'h high pressure was the rule in t8he. L4rct,ic, 
the single esception being in the case of Dutch Harbor 
which re.corded a ne.gat,ive isahnornial of 9 mb. (0.26 
inch). The tenipe,rat,ure. in the United Stat,es was mostly 
below normal, the de,finit, reac.hing 9O to 12' o w r  t,he 
Plains States and Texas, while in Pacific. Coast, St'ates 
End the plat8eau region ne,ga.t,ive anomalies prevailed. 
Precipitation was be.low normal in the, gre.at8 majority of 
districts. 

April, 1915, Chcirt E.-In this month t(1iere is a sug- 
gestion of a ridge of high pressure that almost encircles 
the globe in rather low lat,it,udes being interrupted only 
over the central and eastern Pacific. On the polar side 
of this ridge are two negative. isabnornials on opposit,e 
sides of the globe. A pressure distribution such as t8his 
is conducive to warm, dry weather in temperate latitudes. 
Moy, 1915, Ch.urt F.-In t,his niont'li high pressure in 

the Arc,t,ic, save for a sector in northern E U I Q ~ ~  is the 
dominating influence. Pressure in the Tropics is pre- 
vailingly low, but since the oscilla.t'ions there are of small 
amplitude lines of equal ahnornialiby have not, been 
drawn. The opinion is espre,sse.d that the positive isab- 
normal that extends westward froin the coast of Norway 
includes that part of North America above lat8itude 
50' N., a region in which there were. very few meteoro- 
logical stations in May, 1915. Information received from 
the Canadian Met,eorological Service, previously quoted, 
supports this c,onclusion, and i t  may be concluded with 
muc.h c.onfidence that the abnormal temperature of that 
month in the United Stat8es and Canada was due to the 
high pressure in the Hudson Bay region as previously 
indicated. 
June, 191,5, Chart G.-The outsstanding feat,ure of the 

June and July charts is the high pressure in t8he polar 
region, and this is also t8rue, t8hough in less degree, for 
August of the same year. 

FLOODS I N  MISSOURI VALLEY, HAIL I N  PLAINS STATES 

He,avy and continued rains in the lower Missouri Basin 
in May continuing into June resulted in disastrous floods 
in that basin ent'ailing a monet'ary loss of 0ve.r $6,000,000. 
The details ma.y be found in t.his REVIEW for May and 
June, 1915. 

The loss from damq$ng hail storms in Kansas arid 
adjoining Stat,es was escept,ionally heavy. The. l i d  fell 
almost coincidentally with t,he ripening of the wlie.at crop, 
thus causing a very heavy loss. 

Both the heavy rains and the large nuinher o f  hail 
storms in May a.nd June, 1915, are, in bhe opinion of the 
author, direckly due to the high pressure in the Hudson 
Bay region, which retmded the northeastward course of 

low-pressure areas passing across the Plains States, thus 
pernlitting them to precipitate large quantities of rain. 

Fortunately further details as to the pressure distribu- 
tion over Siberia for the winter of 1914-15 are available 
in the work of Grebojedov who has considered the pres- 
sure over that region from November, 1914, to March, 
1915, as  a whole and also in five suhpeiiods as follows: 

( 1 )  Nooeniber 1 to "7, 1914.-A period of positive pressure 
anomaly over Siberia with two centers of large anomaly, the first 
over the lower Ob Valley, plus 4 mm., and the second of 6 mm. 
directly east of Lake Baikal centered at a single station, probably 
Tchita. 

(3) January 9 to  February 4 ,  1915.-A second period of very 
large positive anomaly over Siberia, disposed geographically 
precisely as the one just described with this difference, the positive 
anomaly over the lower Ob Valley being 12 rnin. and east of Lake 
Baikal the same; there mas also a negative anomaly over the 
Caspian region of 2 mm., and this region of negative anomaly 
extended eastnard as far as the ninetieth meridian of east longitude. 

(.3 February 31 to March 18, 1915.-A third period of positive 
pressure anomaly disposed precisely as the two 6rst described but 
of soniewhat less intensity. 

( 4 )  Noireinber PS, 1914, to  January 2, 1915.-A period of pro- 
nounced negative anonialy over central and northeastern Siberia, 
the negative anomaly being 10 mm. at about 62O N. and 130' E., 
diminishing thence southeastaard t o  zero in the latitude of Lake 
Baikal and changing to  a positive anomaly southward. 

(5)  Febritarg 5 lo 80, 1315.-A second period of pronounced 
negative anomaly over the same region as  just described, the 
maximum negative anomaly being 12 mm. at the same geographic 
point a~ before diminishing thence southward and southwestward 
and naturally changing t o  ppsitive anomaly that  amounted to  
7 nun. in the Caspian Sea region. 

Thus he shows that, over Siberia and probably a great 
part of Asia there were five major pressure oscillations 
between November 1, 1914, and March 3, 1915, and that 
the sequence was as follows plus-minus-plus-minus-plus. 
The average duration of each pulsation was 24 days 
although the last one was but about half that number. 
It niay be concluded that these pulsations or oscillations 
clominated the weather of the greater part of Asia. The 
significant feature, however, must he the fact that cyclonic 
storms or depressions must have been in eridence over 
the most inhospitable terrain for such storms to be found 
in any other part of the earth escept the very high 
latitudes. The r6suni6 of International Meteorological 
Observations issued by the Weather Bureau under the 
title "Bulletin A, Washington, 1891," clearly shows that 
the region east of Lake Baikal in Siberia is less frequented 
by cyclonic storms than any other equal area in the same 
latitude around the globe. It would seem that such an 
esceptional phenomenon must be reflected in other parts 
of the globe. Unfortunately for our purpose, however, 
there are no means a t  hand to determine whether the 
cyclones of northeast Siberia from November 28, 1914, 
to January 2, 1915, endured long enough to reach North 
America. 

Daily weather charts for the North Pacific would aid 
greatly, hut these are not available and we must have 
recourse to the weather summaries ishued by the Canadian 
Meteorological Service and the United States Weather 
Bureau for the North American Continent. These show 
that the month of December, 1914-a month of low 
pressure in Siberia-was essentially a month of high 
pressure in Canada and the United States with tempera- 
ture conderably helow the normal. The anticyclones 
of Canada, of which there were nine, were for the most 
part vigorous, widespread, and persistent; they were 
attended by niuch cold weather. Pressure in the United 
States, especially in Alaska was high and temperature 

I Glrehojedov. S. Les cycles p6riodiques accomplis dans I'activit6' de I'anticyclone 
de Bibhie. Recueil de Cteophysique, tome 111, fasicule 3, 1916. Puhll6 par L'Obser- 
vatoire Physique Central Nicolas. 
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below the normal. The pressure in North America was 
therefore directly in the opposit,e sense to that, in Siberia. 
Considering nest the second period of low pressure in 
Siberia, viz : 

Febrwxiy 6 to 20, 1916.-A month of unusually low 
pressure in cenbral and northeast Siberia; while nine 
anticyclones were charted in Canada, it is said of t)lierii 
that t8hey were not as energetic as is oftmen the case in t,lie 
winter season and their ac.companying cold waves also 
lacked intensity, the result’ being a mean t,emperatiire in 
Canada very much above t8he average. During hhis 
month low pressure had overspread northw-est Canada 
and the Unit>ed States west of the Rockies, and the te.ni- 
perature everywhere in the latter esc.ept in Arizona and 
weshern New Mexic.0 was considerably above the normal. 
Prec,ipitatidn was abundant on the Pacific, coast, the 
Missouri Valley, and the upper h/Iississippi Valley. The 
inference from the foregoing seems to be that the low 
pressure in Siberia had spread ea.stward across the Pacific 
into Alaska and over the western part of the c.onthent, 
a.s far south as Mexico. On the enstern seaboard, how- 
ever, the opposite pressure conditions prevailed. 

Consider now the three cases of high pressure in Siberia. 
I remark first that the time intervals of these, viz, 
November 1 to 27, January 3 to February 4, and Febru- 
ary 31 to March 3 do not except in the two cases first, 
mentioned lend themselves to direct comparison with 
c.alendar month means. 

A mon.th of high pressure. 1.n. 
Siberia-Pressure in Canada and the United States was 
not far from normal with a tendency toward high pressure 
in the westeiii part of the continent, except that low 
pressure was the rule in Alaska and nort,hwest Canada. 
Nine anticyclones were charted in Canada and 13 in the 
United States, 5 of the latter coming from Canada.. In 
general they were lacking in intensity and, partly due t.o 

Nosem.ber 1 to 27, 1914. 

that fa.ct and partly t,o the movement of a large number 
of cyc,lones eastward along the border between Canada 
and the ‘Lmitecl States, the.month as a whole was warm 
from the Atlantic t,o the Pacific and as a rule dry. 

Ja,wucLry, 191 5: High pressusre in Siberia-Pressure 
was half an inch below the n.verage a.t Dawson, Yukon 
Territory, and a less amount generally throughout 
northwest Canada; while 10 anticyclones were charted 
in t,hat country they m r e  not of the energetic type often 
prevailing in January. Fourteen cyclones were charted, 
half of which first appeared on the Alaskan coast or in 
other words along t,he eastern margin of the winter anti- 
cyclone of Siberia. In  United Stat,es pressure was low 
in many parts of the countiy, the greate,st deparhres 
being in the lower Missouri Valley, Kansas, northern 
California and western Ore.gon, and western Washington. 
Thirtee,n anticyclones were c.harted, eight of which came 
from Canada and four from the Pacific. The tempera- 
ture was close to normal in all parh of t,he country and 
precipitation was fairly abundant in the majority of 
distric.ts. 

It, must be confe,ssed that t,he pressure level in t,he 
region usually occupied by the great w i n k  anhicyclone 
of Siberia does not, appea.r dire,c.tly to greatly modify or 
influence the weat,her in Nort,h America eithe,r currently 
or subsequent,ly. Indirectly, howeve.r, it  may enter as a 
causative influence, bhus when pressure is much above 
its normal level in Siberia low pressure is likely to be the 
rule on its eastern margin which in turn makes for mild 
winter temperature, a.nd diminished precipitation in 
North Anie,rica; on the ot,her ha.nrl when pressure is 
much depressed in nort,heast, Siberia, the probabilities are 
that pressure over Alaska. and northwest Canada will be 
high and thus create, low temperature and moderate 
precipitation in North America. The el7idenc.e is however 
incomplet,e and inconclusive. 

55/. 5/5 
NOTES ON LINE SQUALLS 

By C. G. ANDRUB 
[Weather Bureau, New York, N. Y.] 

Line squalls have earned for themselves a reputat,ion of 
severity and malevolence which has made airman deal 
with theni with respect and caution. Fatalities and 
crashes, frequently with open gun, have been traced to 
line squalls as the direct or contributory cause in a large 
number of wrecks attributed to weather. Unlike fog, 
which is more or less quiet it is an active, moving, and 
transient expression of meteorological violence and it may 
generally be observed before its onset and occasionally 
anticipated with great accuracy. Half the battle so far 
as the airman is concerned is to be prepared for i t ;  to do 
this it should be recognized both by its indicative charac- 
teristics on the weather map and its actual appearance 
in the air. - To spot the conditions favorable to line squalls on t)he 
weather map it requires that we divide the depressions or 
“lows,” and even the troughs between highs into warm 
and cold sides. The warm side indicated by southerly 
winds (SE. to SW.) is found on the lower part of the front 
of the low; behind the low are NW. winds (W. to N.) and 
comparatively cold air. Occasionally the question arises 
quite honestly “what occurs where they meet?” They 
do not meet in the sense of colliding in an impact, but) the 
cold air by virtue of its heavier weight wedges under the 
warm breezes from the south which are quite ready to 
rise as a result of their lighter weight. Where this under- 
cutting cold “front” curls up before it the lighter and 

usually moist warm air, a long line of squalls and low- 
arching clouds are now formed as sufficient chilling. by 
both contact and raising condenses the water vapor into 
rolling clouds, which frequently reach well above the 
ceiling of ordinary airplanes. The lifting action is rather 
violent and sudden and the resulting condensation into 
clouds is abrupt and intense, so that the phenomena 
assoc.ia ted by experienced airmen with such condensation 
are frequently found highly developed. . The thunder- 
storm, sleet, severe snow, and extraordinary instability 
and bumpiness may all be present within the squall which 
is itself moving forward usually a t  about 15 to 30 miles 
per hour toward some easterly direction. 

Once detected, their line of march may be timed quite 
accurately, although it is not equally easy to predeter- 
mine their violence which is variable and capricious. The 
“northers” of the Plains States are line squalls and are 
sometimes entirely of wind, the moisture supply on both 
side.s of the depre.ssion being too scanty even for clouds. 
Nearer the Lake region .and along the Gulf and Atlantic 
coasts they tend to be “wet” as well as windy. Unfor- 
tunately adding moisture to the problem tokens more 
viole.nce produced by heat liberat,ed by the condensation, 
as well as nullifies visibility and even ceiling for the air- 
men. Safety lies in getting through the squall cloud as 
rapidly as possible, a t  the same time maintaining a sharp 
lookout for any brightening areas ahead. All this must 


